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Physical and psychosomatic health
outcomes in people bereaved by suicide
compared to people bereaved by other
modes of death: a systematic review
Ailbhe Spillane1,2* , Celine Larkin3, Paul Corcoran1,2, Karen Matvienko-Sikar1, Fiona Riordan1 and Ella Arensman1,2
Abstract
Background: Little research has been conducted into the physical health implications of suicide bereavement
compared to other causes of death. There is some evidence that suicide bereaved parents have higher morbidity,
particularly in terms of chronic illness. This systematic review aims to examine the physical and psychosomatic
morbidities of people bereaved by a family member’s suicide and compare them with family members bereaved
by other modes of death.
Methods: MEDLINE, EMBASE, CINAHL, and PsycINFO were searched from 1985 to February 2016. The search was
re-run in March 2017. Peer-reviewed English language articles comparing suicide-bereaved family members to
non-suicide bereaved family members on measures of physical or psychosomatic health were eligible for inclusion.
Cohort, cross-sectional, case-control and cohort-based register studies were eligible for inclusion. A modified version
of the Newcastle Ottawa Scale was used for quality assessment. Results were synthesised using narrative synthesis.
Results: The literature search located 24 studies which met the inclusion criteria. Seven studies found statistically
significant associations between physical health and suicide bereavement. Five of the studies found that suicide-
bereaved family members were more likely to experience pain, more physical illnesses and poorer general health.
They were also at increased risk of cardiovascular disease, hypertension, diabetes and chronic obstructive
pulmonary disease. In contrast, another study in Denmark found that those bereaved by suicide had a lower risk of
a number of physical health disorders, including cancers, diabetes, cardiovascular and chronic lower respiratory tract
disorders compared to those bereaved by other causes of death. Additionally, a further study conducted in the
United States found that suicide-bereaved children visited a GP less frequently than non-suicide bereaved children.
Conclusions: Review findings are relevant for clinicians working with people bereaved by suicide as they highlight
that such clients are at increased risk of several adverse physical health outcomes. Future research should examine
health risk behaviours of suicide-bereaved and non-suicide bereaved family members as they may confound the
association between exposure and outcome.
Trial Registrations: The review protocol has been registered on PROSPERO, registration number CRD42016030007.
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Background
Bereavement is a significant stressor that can initiate or
compound existing mental and physical disorders [1].
Grief is a reaction to bereavement, encompassing
thoughts, feelings, behaviours and physiological changes
which may fluctuate and change in intensity over time
[2]. Over 800,000 people die by suicide worldwide every
year, leading to an estimated 45–500 million people ex-
periencing suicide bereavement annually [3, 4]. Suicide
has an emotional impact on those bereaved but it also
has a societal impact, in terms of economic effects [5].
While a number of studies have considered the eco-
nomic impact of suicide [6–8], it is important to under-
stand the effects of suicide bereavement in terms of
survivors’ physical and psychosomatic health.
There have been mixed results regarding how suicide
bereavement differs from other forms of bereavement
[9, 10]. A seminal review [10] posited that suicide be-
reavement can be differentiated by three over-arching
themes. Firstly, the qualitative aspects of grief may be
different, with those bereaved by suicide experiencing
higher levels of guilt, blame, responsibility and rejec-
tion. Secondly, social processes may differ for those
bereaved by suicide, where they feel more isolated or
stigmatized due to their loved one’s suicide. Finally, a
pre-existing dysfunctional family environment may
have contributed to the development of suicidal
thoughts and behaviour in the deceased. This dysfunc-
tion coupled with the suicide may contribute to the
occurrence of psychiatric conditions amongst the
surviving family members.
Also, people bereaved by suicide are at increased risk
of engaging in suicidal behaviour themselves [11].
Researchers have put forward several explanations as to
why those bereaved by suicide are at particular risk of
suicidal behaviour. Firstly, they have established that sui-
cidal behaviour is familial and may be partly explained
by genetics [12, 13]. Research indicates that proband sui-
cide attempt increased the odds of offspring suicide at-
tempt by nearly 5-fold, when controlling for a number
of factors including baseline history of suicide attempt
[12]. Some research suggests that the intrafamilial trans-
mission of impulsive aggression, childhood maltreatment
and mood disorder may be possible mediators [12].
However, the exact mechanism underlying this genetic
transmission is still unclear.
In addition, social stigma and blame represents a
significant challenge for those bereaved by suicide,
which may motivate some families to conceal the
cause of death [14, 15]. People bereaved by suicide
are at increased risk of suicide, depression, substance
abuse, complicated grief and feelings of shame and
guilt [10, 16–18]. They are also at increased risk of
negative physical outcomes, including cardiovascular
disease (CVD), chronic obstructive pulmonary disease
(COPD), hypertension, diabetes and pancreatic cancer
[19, 20]. While it is important to consider such spe-
cific physical health conditions, it may take many
years for such conditions to develop. Therefore, it is also
critical to consider somatic and psychosomatic symptoms
and complaints which may be more likely to be present in
the short-term following bereavement [21–24].
To date, a synthesis of research on the effects of sui-
cide bereavement on physical health problems and psy-
chosomatic symptoms has not been conducted. The
rationale for this review is to contribute to the evidence
around the societal impact of suicide bereavement as
borne by the families and health services, as well as
informing clinicians who support those bereaved by sui-
cide. The population of interest is bereaved family mem-
bers and the exposure of interest is suicide bereavement.
Therefore, people bereaved by suicide will be compared
to people bereaved by other causes of death to examine
any differences in physical and psychosomatic health be-
tween the two groups. The aim of this paper is to exam-
ine the physical and psychosomatic morbidities of
people bereaved by a family member’s suicide compared
with family members bereaved by other modes of death.
Methods
This review was conducted by adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) checklist [25]. The PRISMA check-
list has been completed (see Additional file 1). The
review protocol has been registered on PROSPERO,
registration number CRD42016030007.
Search strategy
MEDLINE, EMBASE, CINAHL, and PsycINFO were
searched for articles published between 1st January 1985
and 15th February 2016. Searching was re-run on 27th
March 2017 to locate additional articles published in the
interim (n = 666). This search found one recently pub-
lished study that met the study inclusion criteria. The
following MeSH terms were exploded to define expos-
ure: “suicide”, “bereavement”, “genetic predisposition to
disease” and “family characteristics”. Searches for the fol-
lowing keywords were also run to define exposure:
“grief”, “familial”, “family history” and “genetic predis-
position”. The following MeSH terms were exploded to
define the population of interest: “family” and “friends”.
The term “friends” was included in order to ensure in-
clusion of all relevant articles that may have included
family members also. The term “survivors” was not ex-
ploded as it would have included survivors of terminal
illness and long-term HIV survivors. Searches for the
following keywords were also run to define the
population: “relative*”, “parent*”, “mother*”, “father*”,
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“sibling*”, “offspring*”, “child*”, “brother*”, “sister*”,
“family”, “friend” and “survivor*” (see Additional file 2).
Searches were limited to English language articles only
and articles published from 1985 to 15th February 2016
for the first search. As previously stated, the search was
re-run in March 2017. There were slight modifications
to this search strategy when searching other databases,
where needed/appropriate. Reference list searching was
employed for all included studies. The search strategies
used for each of the databases is provided in
Additional file 2. Among the full-texts of articles re-
trieved, sixty were subsequently excluded. The citations
of these articles along with the reasons for their exclu-
sion are provided in Additional file 3.
Inclusion criteria
Studies that met the following eligibility criteria were in-
cluded in the review: (1) the population of interest com-
prised family members bereaved by suicide, including
those related by blood and also including spouses; (2)
controls were family members bereaved by a non-suicide
death; (3) authors specified at least one physical or psy-
chosomatic health outcome; (4) original cross-sectional,
case-control, cohort and registry-based studies.
Exclusion criteria
Studies that exclusively used non-bereaved controls as the
comparison group were excluded, as it is impossible to say
if any negative health effect observed is attributable to sui-
cide bereavement or to bereavement in general [4]. Case
reports, cases studies, reviews, randomised controlled
trials and studies with no control groups were excluded. If
multiple articles meeting the inclusion criteria were
published based on the same study, the article(s) contain-
ing the most complete or new information was used.
Data collection and data extraction
The first author (AS) conducted the initial searches and
screening process. Three authors (AS, CL and KMS)
screened the full-text articles to assess for eligibility; dis-
agreements were discussed and resolved with a fourth
reviewer (EA). One author who was contacted regarding
missing relevant information provided further analyses
to meet the inclusion criteria for this review [26]. One
author (AS) extracted the following information from
relevant articles:
 Author and publication details
 Location/setting
 Study design
 Population/exposure/comparison group/outcome
 Methodological considerations (sample size,
duration of participation and loss-to-follow-up)
Quality assessment and analysis
A modified version of the Newcastle Ottawa Scale which
was used in a previously published systematic review
was chosen to assess risk of bias of individual studies at
the study level [27]. Scores range from zero (high risk of
bias) to three (low risk of bias). Definitions then follow
in order to determine what constitutes low, moderate
and high risk of bias. Two authors (AS and FR) inde-
pendently assessed the quality of each included article.
AS resolved any disagreements through discussion with
another reviewer (EA). Articles were not excluded based
on the quality assessment. Results of included studies
were synthesised in narrative form.
Results
Search results
Figure 1 highlights the process of identifying relevant
articles. A total of 6959 records were identified across
the four databases, with four additional records identi-
fied from other sources, namely reference list searching.
Eighty-six full-text articles were assessed for eligibility.
The search was re-run in March 2017 which retrieved
666 articles that were published in the interim. One of
these met the criteria for the study. Therefore, 24 papers
meeting the inclusion criteria, representing 27 studies
were included in the review. Three papers were pub-
lished using the same study sample. Where this oc-
curred, the most up-to-date or most comprehensive
information and results were included. This was done to
ensure that information was not duplicated in the review
[21, 28, 29]. Of the 24 included studies, five studies
examining aspects of physical health [19, 30–33] found
that family members bereaved by suicide had statistically
poorer health outcomes than the non-suicide bereaved
comparison. Two further studies found statistically sig-
nificant associations in the opposite direction, whereby
the suicide-bereaved were at lower risk than the non-
suicide bereaved comparison [34, 35]. No studies exam-
ining psychosomatic health outcomes found statistically
significant results.
Study characteristics
Table 1 outlines details of the 24 included studies.
These were conducted in the United States (n = 9),
Sweden (n = 4), Canada (n = 2), the Netherlands (n = 2),
Denmark and Sweden (n = 1), Slovenia (n = 1),
Denmark (n = 1), China (n = 1), Japan (n = 1), Norway
(n = 1), and England (n = 1). The majority of the studies
(13 studies) were conducted more than 10 years ago
(1988–2003) [22, 24, 31, 33, 34, 36–43], with 11 studies
published in the last ten years (2006–2017) [19, 20, 23, 26,
30, 32, 35, 44–47]. Included studies were 10 cross-sectional
studies [23, 24, 30, 32, 33, 36, 38, 41–43], 11 cohort/regis-
try-based studies [22, 26, 31, 34, 35, 37, 39, 44–47] and
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three case-control studies [19, 20, 40]. Eleven studies
examined aspects of physical health, including
general health, [19, 20, 26, 30, 31, 35, 39, 44–47],
eight studies examined somatic complaints/reactions
[24, 32, 33, 36, 37, 40, 42, 43], three studies exam-
ined psychosomatic health outcomes [22, 23, 41],
while the remaining two studies examined both physical
and psychosomatic health outcomes [34, 38]. Sample size
varied considerably between studies ranging from 13
people bereaved by suicide to large-scale registry-based
studies with 31,672 people bereaved by suicide. Length
of follow-up was also diverse, ranging from nine
months to 45 years.
Risk of bias assessment
The modified version of the Newcastle Ottawa Scale
used has nine questions relating to five domains of
evaluation, namely: selection of study participants (selec-
tion bias); controlling for confounding (performance
bias); statistical methods (detection bias), measuring out-
come variables (information bias); and subject follow-up
(only for follow-up studies; attrition bias). Following the
assessment of included studies using the modified ver-
sion of the Newcastle Ottawa Scale, a number of study
limitations emerged. Firstly, some studies (4/24) re-
cruited study participants by advertising or recruiting
from self-help groups, which may have introduced selec-
tion bias into the studies. Nearly half (11/24) of all in-
cluded studies had small sample sizes, with the smallest
sample being 13 suicide-bereaved widows. This small
sample size may have reduced the likelihood of being
able to identify a statistically significant difference be-
tween the suicide-bereaved and non-suicide bereaved
groups with respect to physical and psychosomatic
health. Seven of the studies had suicide-bereaved
sample sizes of 30 participants or less. Over a quarter
(6/24) of included studies either did not control for
any confounding factors (4/24) or only adjusted for
limited confounding factors (2/24). A small minority
of studies (4/24) controlled for various factors includ-
ing pre-bereavement functioning, kinship, cause of
death, decedent’s gender and age and time since
Fig. 1 PRISMA flow diagram illustrating search process of systematic review
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death. Overall, statistical analysis conducted across
the papers was good, with the use of appropriate stat-
istical methods. However, it was noted that over a
quarter of studies (6/24) carried out multiple testing
that was not accounted for, had inconsistent or no
reporting of p-values and 95% confidence interval
thresholds, and data was not presented for some ana-
lyses that were conducted. Half of the studies (12/24)
contained heterogeneous control groups, where family
members bereaved by violent (accident, homicide) and
non-violent deaths (natural anticipated, natural un-
anticipated) were analysed together. This may have
introduced selection bias as research indicates that
health consequences differ when the death is violent
or nonviolent [17].
A comparison of characteristics of responders and non-
responders was present in a minority of the studies (2/24),
with the majority of papers not presenting this informa-
tion (13/24). Six studies were register-based studies and
therefore, the issue of non-response bias is not applicable.
One study did not have any information on non-
responders beyond gender, age, mode of death and place
of residence of deceased, due to confidentiality reasons. A
further study compared excluded cases to included cases
on a number of variables including victim’s age, race, sex
and method of death and concluded there was no evi-
dence of sample bias. Finally, one study compared be-
reaved offspring that remained in the study to those lost
to follow-up. Bereaved offspring lost to follow-up were
more likely than those who remained in the study to have
a caregiver with a history of alcohol or substance disorder
(32.1% vs. 16.7%), to have a caregiver of minority status
(28.4% vs. 11.7%), and to have had a proband with a his-
tory of an anxiety disorder (28.3% vs. 16.4%). Overall, se-
lection bias emerged as an important methodological
consideration in the included papers (Table 2).
Suicide bereavement and general health
Seven studies examined general health. Two cross-
sectional studies found significant associations between
suicide bereavement and general health [30, 32]. The
first study by De Groot and colleagues included a Dutch
sample of 223 bereaved family members. Suicide-
bereaved family members scored more negatively than
family members bereaved by natural death on a number
of domains of the RAND scale, including pain, general
health and experiencing a change in health following the
death when compared to those bereaved by a natural
death immediately before the death [30]. When analyses
were adjusted for demographics, neuroticism and ex-
pectedness of death, pain was the only health-related
measure that remained significant (95% CI: −.7, −.003)
[30]. Selection bias may be an issue in this study because
just 45% of approached suicide-bereaved families took
part in the study. The second study showed that the
general health of those bereaved by suicide (n = 21) was
significantly poorer than those bereaved by a long-term
illness (n = 88) (p < 0.05) [32]. However, participants
were recruited from self-help groups and seminars for
the bereaved and thus represent a biased sample of be-
reaved individuals.
Two cohort studies found statistically significant asso-
ciations between general health and suicide bereavement
[31], with one study finding an inverse association [34].
The first study of 60 bereaved family members found
that those bereaved by suicide (n = 30) reported “more
physical illnesses” and greater frequencies of appoint-
ments with healthcare professionals than those bereaved
by accidental death (n = 30) [31]. Length of follow-up
was relatively short, with the first and second interview
occurring a mean 5.8 (range 4–8) and 9 (range 7–11)
months after the death. In addition, nearly one-third of
the suicide-bereaved sample (30.6%) refused to take part
in the follow-up interview which may have introduced
attrition bias. The second cohort study consisted of 26
suicide-bereaved and 332 non-suicide bereaved children
and adolescents conducted in the United States by
Cerel and Colleagues. In contrast to Séguin’s findings,
the suicide-bereaved youth had significantly fewer
visits to a doctor at 13 months (mean ± SD = 0.7 ± 1.1
versus 2.0 ± 3.3; t = 2.71, df = 24.5, p < .05) and
25 months post-bereavement (mean ± SD = 1.8 ± 2.7
versus 6.0 ± 8.5; t = 3.50, df = 18.4, p < .005) [34].
Séguin and colleagues found that suicide-bereaved
parents visited health professionals more frequently
than accident-bereaved parents [31]. The study by
Cerel and colleagues also found that school-reported
health problems did not vary between the suicide and
non-suicide bereaved groups. In addition, non-suicide-
bereaved offspring had missed significantly more days
from school than suicide-bereaved offspring (2.8 ± 3.8
versus 0.8 ± 0.8; t = 2.78, df = 10.1, p < .05). This study
had a very small sample of suicide-bereaved (n = 26)
in comparison to an over-representation of non-
suicide bereaved (n = 332) participants. A greater
number of suicide-bereaved participants would have
been preferable in order to have more balanced
exposure groups for comparison purposes.
Two further cohort studies conducted in Slovenia [39]
and The Netherlands [37] failed to find any significant
association between suicide bereavement and physical
health. The first study had a small sample size of 30
suicide-bereaved, 23 accident bereaved, and 20 spouses
bereaved by a long-term illness (no p-value reported)
[39]. The second study included a sample of 309 people
bereaved by the death of a first-degree relative at four
and 14 months after the death, but only controlled for
limited confounders including sex, kinship and mode of
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death [37]. Lastly, a cross-sectional study conducted in
the United States by Demi and Miles failed to find a sig-
nificant difference between 59 suicide and 61 non-
suicide bereaved parents with regard to physical health
problems [F(4, 95 = 1.52, p = .20] [38]. However, the
suicide-bereaved sample was recruited from self-help
groups through various means of contact, indicating that
a response rate for the suicide-bereaved group could not
be reported. In addition, since only parental age was
controlled for in the analysis, other important confound-
ing factors were not taken into account.
Suicide bereavement and specific physical disorders
Eight studies examined specific physical disorders and
suicide bereavement. Four cohort/register-based studies
examined the possible association between various forms
of cancer following suicide bereavement. One additional
registry-based study examined a number of physical
health conditions, including cancer, cardiovascular dis-
ease, diabetes and suicide bereavement [35].Two Swed-
ish register-based studies concluded that, being bereaved
by the suicide death of an offspring conferred a
higher risk (RR: 1.24, 95% CI: 1.01–1.49) of infection-
related cancers [44] and pancreatic cancer in parents
[20] (OR: 1.23, 95% CI: 1.03–1.46) compared to those
bereaved by a non-suicide death [44]. Nevertheless,
these findings were not statistically significant when
compared with non-suicide bereaved parents. Simi-
larly, two other large national studies found no statis-
tically significant association between loss of a parent
due to suicide when compared to other unexpected
causes of death with a maximum of 15 years and
40 years of follow-up, respectively [26, 45]. These four
studies successfully met most of the quality assess-
ment criteria [20, 44, 45] with the exception of one
paper having a relatively small number of suicide-
bereaved participants [26].
No significant differences were found in categories of
BMI (normal, overweight, obese) by Weinberg and col-
leagues at the 5-year assessment in offspring bereaved by
suicide (n = 45), accident (n = 27) or sudden natural
death (n = 51) [46]. However, the sample size was rela-
tively small with some participants being recruited via
advertising. Using data provided in the paper by Wilcox
and colleagues cohort study, additional calculations did
not show any statistically significant differences in the
risk of sickness absence due to somatic diagnosis be-
tween suicide-bereaved, accident-bereaved and naturally
bereaved. [47]. This study met most of the quality as-
sessment criteria with some minor limitations related to
selection bias and outcome measurement.
A Canadian case-control study conducted by
Bolton and colleagues found that suicide-bereaved
parents (n = 1415) had a significantly increased risk
of a number of specific physical health disorders
both before and after their offspring’s death
compared to 1132 accident-bereaved parents [19].
These include cardiovascular disease (2 years pre-
death ARR: 1.54: 1.16–2.03; 2 years post-death ARR:
1.63: 1.23–2.16), hypertension (ARR 1.37: 1.19–1.59;
ARR 1.32: 1.15–1.52), diabetes mellitus (ARR 1.45:
1.20–1.76; ARR 1.66: 1.37–2.00) and chronic ob-
structive pulmonary disease (ARR 1.68: 1.20–2.37;
ARR 2.01: 1.40–2.90) [19]. In addition, suicide be-
reaved parents had an increased risk of visiting a
physician for a physical illness (ARR 1.38: 1.15–1.65;
ARR 1.39: 1.18–1.63) and also being hospitalised for
a physical illness (ARR 1.49: 1.01–2.20; ARR 1.52:
1.07–2.16) [19]. This paper met most of the quality
assessment criteria. In contrast, a Danish register-
based study found that spouses bereaved by suicide
(n = 15,607) had a lower risk of receiving a subse-
quent diagnosis of a number of physical health disor-
ders compared to spouses bereaved by a non-suicide
death (n = 788,778) [35]. These included cancers
(men: IRR, 0.8; 95% CI, 0.7–0.9; women: IRR, 0.8;
95% CI, 0.7–0.9), diabetes (men: IRR, 0.6; 95% CI,
0.4–0.7; women: IRR, 0.6; 95% CI, 0.5–0.8), cardio-
vascular (men: IRR, 0.9; 95% CI 0.8–0.9; women:
IRR, 0.9; 95% CI, 0.8–1.0), and chronic lower respira-
tory tract disorders (men: IRR, 0.8; 95% CI, 0.7–1.0;
women: IRR, 0.7; 95% CI, 0.6–0.8). Suicide-bereaved
were less likely to take sick leave (men: IRR, 0.8; 95%
CI, 0.7–0.9; women: IRR, 0.8; 95% CI, 0.7–0.8), while
men were less likely to visit a general practitioner
than those bereaved by other causes of death (IRR,
0.9; 95% CI, 0.8–1.0). Also, suicide-bereaved women
had lower use of somatic hospitals (IRR, 0.9; 95% CI,
0.8–1.0). Similarly, this study scored highly across all
of the assessment domains [35].
Suicide bereavement and physical symptoms/somatic
complaints
Eight studies examined physical symptoms/somatic
complaints. Three American cross-sectional studies
found no significant difference in somatic complaints for
suicide-bereaved and accident-bereaved widows [42] and
next-of-kin [43] and suicide-bereaved and cancer-
bereaved children [24]. Sample sizes for the suicide-
bereaved were a particular issue for two of the studies
with a sample of 13 [42] and 16 [24], respectively. A fur-
ther cross-sectional study conducted in Norway found
that parents bereaved by SIDS (Sudden Infant Death
Syndrome) experienced significantly fewer problems
(p < .05) than parents bereaved by suicide and accidents
on the general health questionnaire (GHQ). Therefore,
those bereaved by suicide and accident significantly dif-
fered from the SIDS sample with respect to their level of
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complaints on the GHQ (suicide: M = 9.8, SD = 8.3;
accident: M = 10.4, SD = 7.8; vs. SIDS: M = 5.8, SD = 7.1,
F = 4.17, p < .05) [33]. Cleiren and colleagues also found
no significant difference in somatic complaints between
91 suicide-bereaved, 93 road traffic accident or 125
long-term-illness-bereaved first-degree relatives in a
Dutch 10-month cohort study (data not presented in
original paper) [37]. This study controlled for sex,
kinship and mode of death only, which may have biased
the results. Kinship, in this review refers to the type of
familial relationship (parent-child, spousal, sibling,
child-parent), including blood and non-blood relation-
ships, between two people.
An American cross-sectional [36] and an English co-
hort study [40] found that somatic reactions did not
significantly differ between suicide-bereaved and non-
suicide bereaved participants. Specifically, the first study
consisted of 14 suicide-bereaved (M = 12.86, SD = 4.57,
p > .05), 15 accident-bereaved (M = 12.40, SD = 4.01,
p > .05), 15 unanticipated naturally-bereaved (M = 12.67,
SD = 3.27, p > .05) and 13 expected naturally bereaved
widows/widowers (M = 11.08, SD = 3.01, p > .05) [36].
The second study included 20 suicide-bereaved and 18
naturally-bereaved children (M = 10.7 versus M = 9.9)
[40]. Sample size was a significant limitation in both
studies.
One final cross-sectional study conducted in Japan
[32] did not find any significant group differences in
somatic symptoms and complaints when comparing
suicide-bereaved and non-suicide bereaved family
members. The paper had hugely different sample sizes
within the bereavement groups: suicide (n = 21), accidents
(n = 23), acute illness (< 1 day) (n = 9), shorter illness
(<1 year) (n = 74) or longer illness (≥ 1 year) (n = 88) [32].
This may have had an impact on identifying potential
group differences.
Suicide bereavement and somatisation
Five studies examined somatisation and suicide bereave-
ment. Three were cross-sectional studies, two of which
were conducted in the United States [38, 41], and one
was conducted in China [23]. The American cross-
sectional study conducted by Demi and Miles did not
find significant differences between 59 suicide-bereaved
and 61 non-suicide bereaved parents on the scale
measuring distress, which included a somatisation meas-
ure [F (5, 111) = .45, p = .81] [38]. Participants were
recruited via self-help groups and only parental age was
adjusted for in the analysis. Similarly, the second
American cross-sectional study concluded that mean
scores on somatisation did not significantly differ
between 85 suicide-bereaved (M = 9.9, SD = 9.9), 56
homicide-bereaved (M = 9.7, SD = 9.6), 135 accident-
bereaved (M = 10.2, SD = 10.1), 167 sudden natural death
bereaved (M = 9.7, SD = 9.7) and 106 long-term illness-
bereaved widows (M = 10.8, SD = 10.8) [41]. The cross-
sectional study conducted in China found no significant
difference in somatisation between 92 suicide-bereaved
and 64 accident-bereaved immediate family members
(p = 0.87) [23]. Both of these studies met most of the
quality assessment criteria. Cerel and colleagues con-
ducted a cohort study in the United States which found
no differences between 26 suicide-bereaved and 322
non-suicide bereaved children and adolescents with re-
spect to somatisation [34]. Interviews were conducted
with participants at 1, 6, 13 and 25 months post-
parental death [34]. Sample size for the suicide-
bereaved was a limitation in the study, together with
the limitation that no confounding factors were
adjusted for in the analysis. Similarly, the American
cohort study conducted by Farberow and colleagues
found that suicide-bereaved (n = 108) and naturally
bereaved spouses (n = 199) did not differ significantly
on the somatisation subscale (no p-value given) [22].
This study met most of the quality assessment criteria.
However, it appears that there was a high rate of loss to
follow-up in the study.
Discussion
The current systematic review found 24 studies that fit
the inclusion criteria. Of these, seven studies found statis-
tically significant associations between aspects of physical
health and suicide bereavement. Five studies noted that
people bereaved by suicide had an increased risk of a
number of adverse physical health outcomes. Two further
studies found an association in the opposite direction for
a number of physical health outcomes [35] and healthcare
utilisation [34] for those bereaved by suicide.
This review of physical and psychosomatic health out-
comes found tentative evidence supporting an associ-
ation between bereavement by suicide and some physical
health outcomes, although there are inconsistencies.
Cardiovascular disease, COPD, hypertension, diabetes,
increased pain and poorer general health were more fre-
quently reported adverse physical health outcomes
among people bereaved by suicide [19, 30–33] compared
to those who experienced other types of bereavement.
Some studies found that suicide bereavement conferred
a lower risk of various physical and psychosomatic
health outcomes [34, 35]. However, the majority of stud-
ies found no significant differences in physical and
psychosomatic health outcomes following suicide
bereavement [20, 22–24, 26, 36–47].
The prevalence of physical health issues in those be-
reaved by suicide [19, 30–33] may lead to more health-
care utilisation. There are varying findings with respect
to healthcare utilisation amongst the suicide-bereaved.
Suicide-bereaved adults were more likely to experience a
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health change after the death, have more appointments
with healthcare professionals and also to be hospitalised
more often for physical illnesses compared to non-
suicide bereaved family members. In contrast, men be-
reaved by the suicide of a spouse were less likely to visit
a general practitioner than those bereaved by other
causes of death. In addition, both men and women be-
reaved by a spouse’s suicide were less likely to take sick
leave than those bereaved by other causes of death [35].
Not seeking medical attention for physical health prob-
lems may be due to being preoccupied by grief [35, 48].
This underlies the importance for health care practi-
tioners to be aware of the unique challenges of suicide
bereavement and its associated health issues in their pa-
tients. Similarly, children bereaved by suicide missed sig-
nificantly fewer days from school and also had fewer
visits to a doctor compared to non-suicide bereaved chil-
dren [34]. Suicide-bereaved children may have less famil-
ial environmental stressors and higher levels of
functioning, including grief responses which have been
shown to be important in moderating long-term out-
comes for parentally bereaved children [16, 49]. More-
over, suicide-bereaved people experience more perceived
stigma than those bereaved by both sudden unnatural
and sudden natural death [50]. Shame and stigma have
been linked to a number of avoidance behaviours,
including poorer help-seeking in the suicide-bereaved
[50–52]. Where people experience high levels of shame
and stigma, this may impact negatively on their help-
seeking behaviour which may in turn impact negatively
on health outcomes. Additionally, a recent systematic re-
view highlighted that stigma experienced by people be-
reaved by suicide was strongly correlated with increased
somatic reactions, including headaches and stomach
pain [51]. Therefore, it may also be plausible that shame
and stigma may moderate the relationship between
physical and psychosomatic health outcomes following
suicide bereavement.
Following the synthesis of results, a number of issues as-
sociated with the included studies became apparent.
Firstly, sample size was a significant limitation across a
number of the studies, resulting in studies being under-
powered, with some of the suicide-bereaved samples being
as low as thirteen participants [42]. Some of the studies
recruited participants from advertising, self-help and be-
reavement support groups, which biases the sample re-
cruited as this group may be significantly different to
those who do not attend support groups in terms of their
own characteristics and grief responses [24, 32, 38, 46]. A
number of studies did not adjust for any confounding fac-
tors [34, 36, 39, 42], and some adjusted only for a limited
number of confounders including basic demographics of
the deceased and/or surviving relative [32, 37, 38]. Only
two of the included studies examined pre-bereavement
physical health, which examined outcomes both before
and after offspring death [19, 47]. Therefore, the majority
of the studies included in this review only focus on
changes to physical health after bereavement, and conse-
quently, are subject to recall bias. Length of follow-up for
the cohort/registry-based studies was generally consider-
able, with the shortest follow-up being nine months after
the death. However, two of the studies conducted inter-
views with bereaved participants two and three months
post-death. This short time span may bias results as acute
grief reactions may still be present. Half of included stud-
ies had heterogeneous control groups, where both violent
and nonviolent bereavements were included [20, 26, 32,
33, 36, 37, 39, 41, 44, 46, 47]. Research indicates that
sense-making is significantly more challenging for people
bereaved by violent deaths versus non-violent deaths [53].
In addition, those bereaved by suicide and drug-related
death appear to be more affected by grief and mental
health problems compared to those bereaved by accidental
and natural deaths [54]. Therefore, the presence of hetero-
geneous control groups in these studies may underesti-
mate the true impact of suicide bereavement on physical
and psychosomatic outcomes.
Overall, the evidence to support an increased risk of
adverse physical health outcomes following suicide be-
reavement is growing but further longitudinal controlled
studies are needed. No study examining psychosomatic
outcomes and suicide bereavement found a positive as-
sociation. The use of objective measures of physical
health is warranted in future studies, as much of the re-
search conducted in this area have used self-reported
measures of health which are subject to recall bias. Fur-
thermore, more studies need to examine pre-
bereavement physical health, which examines outcomes
both before and after the death. Following on from this,
uncertainty remains regarding psychosomatic health and
suicide bereavement.
Strengths and limitations
This is the first review to synthesise all relevant papers
related to suicide bereavement and physical and psy-
chosomatic health outcomes, using a rigorous, ex-
haustive and comprehensive search strategy. The
PRISMA checklist guided the reporting of this review.
This review also has some limitations. Firstly, only
English-language studies published from 1985 to
March 2017 were included. Only quantitative papers
were included; differing results and conclusions may
have been found with the additional inclusion of quali-
tative studies. It is possible that some differences in
suicide bereavement may only be revealed through in-
depth qualitative interviews as opposed to quantitative
methods. The evidence indicates that suicide bereave-
ment is associated with some adverse physical health
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outcomes, but there are inconsistencies across the studies.
In addition, studies relating to psychosomatic health out-
comes did not show an association with suicide bereave-
ment. There was also an imbalance of studies reporting
on physical health outcomes, with a small minority of pa-
pers solely focussing on psychosomatic health outcomes.
This needs to be addressed in future research. Some of
the papers investigating psychosomatic health outcomes
had small sample sizes, selection bias and did not control
for confounding factors. We need further research ad-
dressing the uncertainty regarding the association between
physical and psychosomatic health outcomes and suicide
bereavement as well as the specificity of these outcomes.
Register-based and cohort studies are the most appropri-
ate means of examining this research question; selecting
an appropriate control group, people bereaved by sudden
and violent deaths, is essential. Future studies also need to
allow for sufficient time to follow-up as some of the out-
comes may not be present shortly after bereavement.
Conclusions
This systematic review found that a small number of
studies demonstrated associations between suicide be-
reavement and adverse physical health outcomes, includ-
ing cardiovascular disease, diabetes, chronic obstructive
pulmonary disease, hypertension and poorer general
health. However, most studies failed to conclude that
people bereaved by suicide were at higher risk for a
number of physical health conditions compared to non-
suicide bereaved individuals. No studies found a signifi-
cant association between suicide bereavement and psy-
chosomatic health outcomes. Thus, the findings of this
review indicate that, in terms of psychosomatic health is-
sues at least, those bereaved by suicide may closely re-
semble people bereaved by other causes of death.
Inconsistencies in results may be due to methodological
shortcomings in the available studies, including inappro-
priate selection of control groups, small sample size and
failure to control for confounding factors. Further longi-
tudinal controlled studies need to be conducted in order
to better understand the health implications of suicide
bereavement, specifically compared to bereavement after
sudden and violent deaths, including accident and homi-
cide deaths.
Additional files
Additional file 1: PRISMA checklist. (DOCX 16 kb)
Additional file 2: Search strategy. (DOCX 14 kb)
Additional file 3: List of excluded studies. (DOCX 62 kb)
Acknowledgments
I would like to thank Dr. Alexandra Pitman for giving me permission to use
her search strategy. I would like to acknowledge the help of Mr. Joe Murphy,
assistant librarian with the Mercy University Hospital Library, for his excellent
input thereby optimising the search strategy utilised. I would also like to
thank Professor John Browne who taught an excellent postgraduate module
on systematic reviews in University College Cork. This proved to be
invaluable in conducting this research.
Funding
This work was conducted as part of the SPHeRE Programme under Grant No.
SPHeRE/2013/1.
Availability of data and materials
Not applicable.
Authors’ contributions
AS contributed to the conception and design of the review. AS conducted
all of the literature searches, screened the abstracts and assessed full-text
articles for potential relevance and inclusion. CL, KMS, PC and EA contributed
to assessing full-text articles for potential relevance and inclusion. AS
reviewed the full-texts of the papers for data extraction. AS and FR carried
out quality appraisals on included articles independently. AS prepared the
first draft of the paper. KMS, CL, PC, FR and EA reviewed the manuscript. All
authors read and approved the final manuscript.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1School of Public Health, University College Cork, Western Gateway Building,
Cork, Ireland. 2National Suicide Research Foundation, University College Cork,
Western Gateway Building, Room 4.28, Cork, Ireland. 3Department of
Emergency Medicine, University of Massachusetts Medical School, Worcester,
MA, USA.
Received: 19 December 2016 Accepted: 20 November 2017
References
1. Shear MK, Simon N, Wall M, Zisook S, Neimeyer R, Duan N, Reynolds C,
Lebowitz B, Sung S, Ghesquiere A, et al. Complicated grief and related
bereavement issues for DSM-5. Depress Anxiety. 2011;28(2):103–17.
2. Shear MK. Getting straight about grief. Depress Anxiety. 2012;29(6):461–4.
3. World Health Organisation. Preventing suicide: a global imperative.
Luxembourg: World Health Organisation; 2014. p. 89.
4. Pitman A, Osborn D, King M, Erlangsen A. Effects of suicide bereavement on
mental health and suicide risk. Lancet Psychiatry. 2014;1(1):86–94.
5. Shepard DS, Gurewich D, Lwin AK, Reed GA Jr, Silverman MM. Suicide and
suicidal attempts in the United States: costs and policy implications. Suicide
Life Threat Behav. 2016;46(3):352–62.
6. Etzersdorfer E, Klein J, Baus N, Sonneck G, Kapusta ND. Epidemiology of suicide
in Austria during 2000-2010: potential years of life lost: time for the national
suicide prevention program. Wien Klin Wochenschr. 2015;127(7–8):308–13.
7. Sun L, Zhang J. Potential years of life lost due to suicide in China,
2006–2010. Public Health. 2015;129(5):555–60.
8. Lukaschek K, Erazo N, Baumert J, Ladwig K-H. Suicide mortality in
comparison to traffic accidents and homicides as causes of unnatural death.
An analysis of 14,441 cases in Germany in the year 2010. Int J Environ Res
Public Health. 2012;9(3):924–31.
9. McIntosh JL. Control group studies of suicide survivors: a review and
critique. Suicide Life Threat Behav. 1993;23(2):146–61.
10. Jordan JR. Is suicide bereavement different? A reassessment of the literature.
Suicide Life Threat Behav. 2001;31(1):91–102.
Spillane et al. BMC Public Health  (2017) 17:939 Page 15 of 16
11. Pitman AL, Osborn DPJ, Rantell K, King MB. Bereavement by suicide as a risk
factor for suicide attempt: a cross-sectional national UK-wide study of 3432
young bereaved adults. BMJ Open. 2016;6(1):1-12.
12. Brent DA, Melhem NM, Oquendo M, Burke A, Birmaher B, Stanley B,
Biernesser C, Keilp J, Kolko D, Ellis S. Familial pathways to early-onset suicide
attempt a 5.6-year prospective study. JAMA Psychiatry. 2015;72(2):160–8.
13. Brent DA, Melhem N. Familial transmission of suicidal behavior. Psychiatr
Clin North Am. 2008;31(2):157–77.
14. Sveen C-A, Walby FA. Suicide survivors’ mental health and grief reactions: a
systematic review of controlled studies. Suicide Life Threat Behav. 2008;
38(1):13–29.
15. Cvinar JG. Do suicide survivors suffer social stigma: a review of the literature.
Perspect Psychiatr Care. 2005;41(1):14–21.
16. Brent D, Melhem N, Donohoe MB, Walker M. The incidence and course of
depression in bereaved youth 21 months after the loss of a parent to suicide,
accident, or sudden natural death. Am J Psychiatry. 2009;166(7):786–94.
17. Currier JM, Holland JM, Neimeyer RA. Sense-making, grief, and the
experience of violent loss: toward a mediational model. Death Stud. 2006;
30(5):403–28.
18. Mitchell AM, Kim Y, Prigerson HG, Mortimer-Stephens M. Complicated grief
in survivors of suicide. Crisis. 2004;25(1):12.
19. Bolton JM, Au W, Leslie WD, Martens PJ, Enns MW, Roos LL, Katz LY, Wilcox
HC, Erlangsen A, Chateau D, et al. Parents bereaved by offspring suicide: a
population-based longitudinal case-control study. JAMA Psychiatry. 2013;
70(2):158–67.
20. Huang J, Valdimarsdottir U, Fall K, Ye W, Fang F. Pancreatic cancer risk after
loss of a child: a register-based study in Sweden during 1991-2009. Am J
Epidemiol. 2013;178(4):582–9.
21. Farberow NL, Gallagher DE, Gilewski MJ, Thompson LW. An examination of
the early impact of bereavement on psychological distress in survivors of
suicide. The Gerontologist. 1987;27(5):592–8.
22. Farberow NL, Gallagher-Thompson D, Gilewski M, Thompson L. Changes in
grief and mental health of bereaved spouses of older suicides. J Gerontol.
1992;47(6):P357–66.
23. Xu G, Li N. A comparison study on mental health status between suicide
survivors and survivors of accidental deaths in rural China. J Psychiatr Ment
Health Nurs. 2014;21(10):859–65.
24. Pfeffer CR, Karus D, Siegel K, Jiang H. Child survivors of parental death from
cancer or suicide: depressive and behavioral outcomes. Psycho-Oncology.
2000;9(1):1–10.
25. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. Ann Intern
Med. 2009;151(4):264–9. w264
26. Momen NC, Olsen J, Gissler M, Cnattingius S, Li J. Early life bereavement
and childhood cancer: a nationwide follow-up study in two countries. BMJ
Open. 2013;3(5):1-8.
27. Perera S, Eisen RB, Dennis BB, Bawor M, Bhatt M, Bhatnagar N, Thabane L,
de Souza R, Samaan Z. Body Mass Index Is an Important Predictor for
Suicide: Results from a Systematic Review and Meta-Analysis. Suicide Life
Threat Behav. 2016:n/a-n/a.
28. Grad OT, Zavasnik A. Similarities and differences in the process of
bereavement after suicide and after traffic fatalities in Slovenia. OMEGA.
1996;33(3):243–51.
29. Gilewski MJ, Farberow NL, Gallagher DE, Thompson LW. Interaction of
depression and bereavement on mental health in the elderly. Psychol
Aging. 1991;6(1):67–75.
30. de Groot MH, de Keijser J, Neeleman J. Grief shortly after suicide and natural
death: a comparative study among spouses and first-degree relatives.
Suicide Life Threat Behav. 2006;36(4):418–31.
31. Séguin M, Lesage A, Kiely MC. Parental bereavement after suicide and
accident: a comparative study. Suicide Life Threat Behav. 1995;25(4):489–98.
32. Miyabayashi S, Yasuda J. Effects of loss from suicide, accidents, acute illness
and chronic illness on bereaved spouses and parents in Japan: their general
health, depressive mood, and grief reaction. Psychiatry Clin Neurosci. 2007;
61(5):502–8.
33. Dyregrov K, Nordanger D, Dyregrov A. Predictors of psychosocial distress
after suicide, SIDS and accidents. Death Stud. 2003;27(2):143–65.
34. Cerel J, Fristad MA, Weller EB, Weller RA. Suicide-bereaved children and
adolescents: a controlled longitudinal examination. J Am Acad Child Adolesc
Psychiatry. 1999;38(6):672-9. doi:10.1097/00004583-199906000-00013.
[published Online First: Epub Date].
35. Erlangsen A, Runeson B, Bolton JM, et al. Association between spousal
suicide and mental, physical, and social health outcomes: a longitudinal and
nationwide register-based study. JAMA Psychiatry. 2017;74:456-64.
36. Barrett TW, Scott TB. Suicide bereavement and recovery patterns compared with
nonsuicide bereavement patterns. Suicide Life Threat Behav. 1990;20(1):1–15.
37. Cleiren MPHD, Diekstra RFW, Kerkhof AJFM, van der Wal J. Mode of death
and kinship in bereavement: focusing on ‘who’ rather than ‘how’. Crisis.
1994;15(1):22–36.
38. Demi AS, Miles MS. Suicide bereaved parents: emotional distress and
physical health problems. Death Stud. 1988;12(4):297–307.
39. Grad O, Zavasnik A. Phenomenology of bereavement process after suicide, traffic
accident and terminal illness (in spouses). Arch Suicide Res. 1999;5(2):157–72.
40. Harwood D, Hawton K, Hope T, Jacoby R. The grief experiences and needs
of bereaved relatives and friends of older people dying through suicide: a
descriptive and case-control study. J Affect Disord. 2002;72(2):185–94.
41. Kitson GC. Adjustment to violent and natural deaths in later and earlier life for
black and white widows. J Gerontol Ser B Psychol Sci Soc Sci. 2000;55(6):S341–51.
42. McNiel DE, Hatcher C, Reubin R. Family survivors of suicide and accidental
death: consequences for widows. Suicide Life Threat Behav. 1988;18(2):137–48.
43. Reed MD, Greenwald JY. Survivor-victim status, attachment, and sudden
death bereavement. Suicide Life Threat Behav. 1991;21(4):385–401.
44. Fang F, Fall K, Sparen P, Adami HO, Valdimarsdottir HB, Lambe M,
Valdimarsdottir U. Risk of infection-related cancers after the loss of a child: a
follow-up study in Sweden. Cancer Res. 2011;71(1):116–22.
45. Kennedy B, Valdimarsdottir U, Sundstrom K, Sparen P, Lambe M, Fall K, Fang
F. Loss of a parent and the risk of cancer in early life: a nationwide cohort
study. Cancer Causes Control. 2014;25(4):499–506.
46. Weinberg RJ, Dietz LJ, Stoyak S, Melhem NM, Porta G, Payne MW, Brent DA.
A prospective study of parentally bereaved youth, caregiver depression, and
body mass index. J Clin Psychiatry. 2013;74(8):834–40.
47. Wilcox HC, Mittendorfer-Rutz E, Kjeldgard L, Alexanderson K, Runeson B.
Functional impairment due to bereavement after the death of adolescent
or young adult offspring in a national population study of 1,051,515
parents. Soc Psychiatry Psychiatr Epidemiol. 2015;50(8):1249–56.
48. Shear K, Shair H. Attachment, loss, and complicated grief. Dev Psychobiol.
2005;47(3):253–67.
49. Brown AC, Sandler IN, Tein JY, Liu X, Haine RA. Implications of parental
suicide and violent death for promotion of resilience of parentally-bereaved
children. Death Stud. 2007;31(4):301–35.
50. Pitman AL, Osborn DP, Rantell K, King MB. The stigma perceived by people
bereaved by suicide and other sudden deaths: a cross-sectional UK study of
3432 bereaved adults. J Psychosom Res. 2016;87:22–9.
51. Hanschmidt F, Lehnig F, Riedel-Heller SG, Kersting A. The stigma of suicide
survivorship and related consequences-a systematic review. PLoS One. 2016;
11(9):e0162688.
52. Shields C, Kavanagh M, Russo K. A qualitative systematic review of the
bereavement process following suicide. Omega. 2017;74(4):426–54.
53. Lichtenthal WG, Neimeyer RA, Currier JM, Roberts K, Jordan N. Cause of
death and the quest for meaning after the loss of a child. Death Stud. 2013;
37(4):311–42.
54. Feigelman W, Jordan JR, Gorman BS. Parental grief after a child’s drug death
compared to other death causes: investigating a greatly neglected
bereavement population. Omega. 2011;63(4):291–316.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Spillane et al. BMC Public Health  (2017) 17:939 Page 16 of 16
